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Solution by 6. B. It. ZEBB, A. M., Ph. D., Professor of Chemistry and Physics. The Temple College, Philadel- 
phia, Pa. 

Let FG=FD=r, FD=2A, GF=2a, /.FGK=cp, iDFH=o, £GLF=x, 
lGGK=lGFHs=:d, GN=c, CM=d. 

Then GF : LF—sinx : sinLGF, or r : LF—sinx: sin(*— q>). 

Also ED : LD=smx : sinLFD, or r : 2A+LF—sinx : sin(*+<p). 

.-. 2JJFsin»;=rsin(*— 9>)=rsin(*-j-«p) — 2Asinx. 

,\ Asinx=rQOs3 sirup. 

Similarly, asina;=n30S* sin0. t \ AsinO=asing>. 

GN-l-FN=2a—2cQOs8 sin* cos9>/(cos 2 <p— cos 2 8). 

.•,c=a(cos 2 ^>— cos 2 *)/cos* sin* cos<p, 
d=.4.(cos 2 0— cos 2 *)/eos* sin* cos0. 

The axes of the projections on any plane perpendicular to GP are AeosO 
and B, and acos<p and b, respectively. 

# 2 cos 2 <p(tan 2 S— tan 2 <p)+^ 2 tan 2 *+2ca;sinip— c 2 \ are the equations to the 
a; 2 oos 2 0(tan 2 *— tan 2 0) + y 2 tan 8 *+2<&5sin0=d* J ellipses. 



.. d 2 cos 2 0sin 2 *cos ! * _, d 2 cos 2 0cos 2 * 
.A" — , „ _ „ », » , J3 2 



(cos 2 0-cos 8 *) 2 



I _ c a cos*yBin 2 ftooB** _ 7it _ 



cos 2 0— cos 2 S ' 

C 2 C0S 8 #>C0S 2 * 



(cos 2 «p — COS 2 *) 2 " cos 2 ep— COS 2 *' 
Substituting values of d and e, 

d l 60s*6 sin 2 cos 4 * 




Atcos'O-B* 



(cos 8 *?— oos 2 S) 2 



-=A 2 sin 2 0cot s *. 



„W?-& 2 = C -^^^^=« 2 sin 2 <p cot 2 *=A 2 sm 2 cot 2 *. 
r (cos 2 <p — cos 2 *) 2 

,\A*oob*9 — B 2 =a 2 cos 2 9»— 6 2 , and the sections are confocal. 

308. Proposed by Q. B. M. ZEBB, A. M„ Ph. D., Professor of Chemistry and Physics, The Temple College, 
Philadelphia, Pa. 

The equations j/[>]+|/|>zS] + |/[nr]=0 and l,9r+m«r+nP<f=0 represent 
ellipses. If a, i, e are the sides of the triangle of reference, transform to Car- 
tesian coordinates and find area of each ellipse. 

Solution by the PROPOSES. 

l/[*«] + 1/|>,5] + i/[»r]=0, or 

Z 2 a 2 -f»* 2 /9 2 +»V— 2mnfir— 2nU r — 2lmp=0...-(l), 
Ifr + mr a + m«j5=0.....(2) . 
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Let ABC be the triangle of reference, B the origin, BG, BA the axes of 
coordinates. Then a=ysinB, y=xsinB, also aa-}-bi3+cr=acsinB. 
.\/S=[acsin.B— aa— cj-]6=sin.B[ac— ay— exj/b. 
These values of a, ft, /in (] ) and (2) give 

[bn+cmyx* +[am-\-bl~\ 2 y 2 + 2[acm s -\-abmn-\-bclm — b 2 nT\xy 

—2[ac s m 2 -{-al>cmn']x—2[a i c'm 2 —abclm2y+a*c !t m i —0 (3). 

clx 2 +any 2 -\-[al-\-cn— bm\xy— aclx— acny=Q (4). 

(3) reduces to{\bn+cm~\x-\-\_am-\-M~\y— acm} 2 — 46 2 m&«/=0. 

If A'x*+B'y*+2H'zy+2G'x+2Fy+C=Q be the equation (general) to an 

ellipse and A its discriminant, then area— , . , _, . — „,„_,, where the axes are in- 

[A&—H*]* 

clined at an angle B. 

For (3), A=-'ta^b*c 2 Pm 1 n s ,A'B'-H' 2 =4:inmlaJ>n+acm + M']. 



:. Area==47ro 8 6c 2 sin B 



i 



[afiw-faow + JcZ] 8 

If Z=cos s £A, j»=oos*£B, n=cos 2 iC, the ellipse becomes the in-circle. 

. _ T« 2 5 c 2 cos^i oos^B cosJC sinB 
rea_ '2/{[6ccos 2 4 J 4H-«ccosH-B+«&eos4C] s } 

»«cS]/{s[s— a][s— 6][s— c]}sinB . 1r , , . -, 

— o //rr -i i r til r n» i where S=4r«+&+cl> 

2 l/({[ s — a]+s[s— 6]+s[s— c]} 8 ) ' 2L ~ ' J ' 



JwJcsin'2? |/{s[s— a][s— &][>— c]}/s 2 



/area of triangle\^_ 



For (4), A=-$a 2 bc-lmn, A'B'—H^^i^adn—lal+cn—bmy}. 

. t _ 2ita i bc-lmnsinB 

— ]/([{4«cZ«— \_al-\-cn — 6m] 2 } 8 ) - ' 

Let Z=sin4, w=sinB, w=^sin(7, and the ellipse becomes the eircum-circle. 
2m 2 bc !1 sinA sm s B sinO 



Area= 



{ 4acsinJ.sin(7— [asin4 +csin<7— 6sinB] }1 
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2gffi a 5 3 c 3 sinA 7ta s J> s c 3 siaA 

V({4a a c 2 -[a 8 +c 2 -6 a ] 1! } 3 )" _ 32|/({s[s-a][s— &][s-c]} 3 ) 



=xR 2 . 



[4 area of triangle] 8 

CALCULUS. 

160. Proposed by B, F. FIBKEL, A.M., M.So., Professor of Mathematics and Physics, Drury College.Spring- 
field, Mo. 

A dog at the vertex of a right conical hill pursues a fox at the foot of the hill How 
far will the dog run to catch the fox, if the dog runs directly towards the fox at all times, 
and the fox is continually running around the hill at its foot, the velocity of the dog being 
6 feet per second, the velocity of the fox being 5 feet per second, the hill being 100 feet 
high and 200 feet in diameter at the base? 

Note by J. E. SANDERS, Hackney, Ohio. 

The latter part of the solution given in the April Monthly is not correct. 
The dog cannot run towards the fox at all times and keep between the fox and 
the vertex of the hill. If we suppose only that he runs so that he is directly be- 
tween the fox and the vertex, the following is the solution : 

Let the surface of the hill be rolled out flat. Then the radius of the fox's 
path— 100j/2 feet=a. Put n— f , s=length of dog's path. 

ds=[_a/ri']d0=i/.{r s +[dr/dey). 

fid? 

• do— — f— : 1— r=ri which gives 0—sin- l [nr/a'] when integrated. When 

l/[a 8 — w*r J ] ' J 

the dog catches the fox r=a, and 

,:0=sm- 1 n and s=[a/M]ff=120 v /2sin- 1 [f]=167.178 feet. 

No solution of Problem 165 has been received. See April number, 1903, 
page 115. 

166. Proposed by T. N. HAUN, Mohawk, Tenn. 

Find the volume of the solid formed by the revolution of the curve 
[y s ■+%*]— a*[x* — y 2 ] round the axis of x. 

Solution by G. B. M. ZERB, A. M„ Ph. D., Professor of Chemistry and Physics, The Temple College, Phila- 
delphia, Pa. 

[y a +a: a ]*=a s [>*— y*l- 

.;y*+2x'-y*+x i =a*x* — ay. .•.^ 2 =4{aj/[a s -h8« 3 ]-a 8 -2!r 2 }. 



